ABSTRACT
INTRODUCTION
since fdi in global economy are the most important form of international business activity and investment is a key factor of economic development, analysis of the impact of fdi on domestic investment is theoretically justified (derado, 2013) . foreign direct investment (ifdi) inflows has increased Us$ 2.002 trillion in 2007 in the world as compared to Us$ 13.346 billion in 1970 (Unctad, 2013) . the relationship between fdi inflows and domestic investment (di) is still controversial. some studies such as Xu and wang (2007) and chang (2010) found that fdi inflows have crowded in di while some studies such as adams (2009) found that fdi inflows have crowded out di. sağlam and Yalta (2011) found that there was no relationship between fdi inflows and di. some studies such as agosin and machado (2005) and wang (2010) found that fdi inflows have had neutral, crowding-in effect or crowding-out effect on di depending on country/country group economic structure, macro-economic environment, and the firm's underlying motives to invest abroad. the macroeconomic relationship between fdi inflows and di are theoretically inconclusive and thus become an empirical issue. the effects of fdi on domestic investment is controversial issue and still inconclusive. some research studies conclude that foreign direct investment reduces domestic investment, while some proportion of studies find that fdi are positively associated with domestic investment and some find no effect.
china is the largest transition economy and the second highest fdi recipient in the world. Using foreign investment to improve its international competitiveness is a major pillar of china 's reform and "open-door" policy (fukasaku & wall, 1994; lardy, 1994; naughton, 1997; buckley, clegg, & wang, 2006) . since its reform and "open-door" policy was implemented in 1978, china has attracted fdi globally and has become one of the world's largest fdi destinations. in last two decades, there has been a dramatic increase in fdi inflows and outflows in china, following the 1999 implementation of national policy encouraging di to "go out". lee, syed, and liu (2013) suggest that the chinese growth model is highly dependent on the accumulation of di. best to our knowledge, no previous studies have measured long run effects of fdi inflows (ifdi) on domestic investment (di) for china using formal institutions, informal institutions and key macroeconomic variables as control variables in the model. thus, we bridge the gap in previous research literature by adding formal and informal institutions as key control variables in the model to measure role of institutions in defining accurate relationship between fdi inflows and domestic investment in the economy. thus, this will be the contribution of our research study.
our study contributes to the existing research literature by conduct analyses using a macroeconomic perspective to investigate the impact of fdi inflows on di in china. to the best of our knowledge, no previous research studies have analyzed the impact of fdi inflows on di at the macro-economic level in the case of china using bivariate and multivariate models. You and solomon (2015) analyzed the impact of fdi outflows on di in china using industry-level data. here, we will bridge this shortcoming in the existing literature by analyzing the effect of fdi inflows on di at the macroeconomic level by introducing new and interesting findings on the particular case of china. therefore, this study addresses this question with the data of top highest recipient of fdi inflows asian economy: china. figure 1. provides a time series plot of china's di (%gdp) measured as gross capital formation (%gdp) over the time period 1990 to 2014. figure 2. provides a time series plot of china's net inflows of fdi as measured as a percentage of gdp over the time period 1990 to 2014. the rest of the paper is presented as follows. section 2. literature review, section 3. describes the data sources and econometric methodologies. section 4. presents result findings of the analysis. section 5 concludes the paper. lean and tan (2010) analyze relationships between fdi, domestic investment and economic growth in malaysia and these three variables are cointegrated in the long-run in this study. annual time series data from 1970 to 2009 were used and vector autoregressive (vaR) methodology is applied. the empirical results of this study show that an increase of fdi will bring positive impact to the domestic investment. in simple words, fdi crowds in domestic investment and there appears complementary effect from fdi to domestic investment.
LITERATURE REVIEW
prasanna (2010) analyze direct and indirect impact of fdi on domestic investment in india. prasanna (2010) covered 16-year period from 1991-92 to 2006-07. this study finds that the direct impact of fdi inflows on domestic investment in india is positive but the indirect impact is 'neutral' on the domestic investment in the long run. the study finds no evidence that increase in domestic investment due to fdi inflows is greater than the amount of the fdi inflows in india. bayraktar and Yalta (2011) found relationship among fdi, private domestic investment and public domestic investment in turkey. they considered period from 1970 to 2009 using annual data incorporated into multivariate vaR framework. their findings indicate that there is no longrun relationship between fdi, public investment and private investment, indicating the poor contribution of fdi to the turkish investment path. the lack of interaction between fdi and domestic investment, which impedes the contribution of fdi to economic growth from capital accumulation channel, questions the benefits of fdi.
the effects of fdi on domestic investment has been analyzed by many studies for developing countries. Reviews by al-sadig (2013) and arndt et al (2007) conclude that these studies use macro-level data or firm level data and their effects been positive, negative or neutral, thus overall results are inconclusive. Recent studies by hejazi and pauly (2003); arndt et al. (2007) and al-sadig (2013) recommend that combination of home and foreign production may cause different potential effects by fdi outflows on domestic investment, depending on the motives for overseas investment. Referring to four ofdi motives i.e. (resource seeking, marketing seeking, efficiency-seeking and strategic asset seeking) identified by dunning (1993), they point out that outward fdi may influence domestic investment positively or negatively or neutrally. given that financial resources are scarce and financial markets are imperfect, domestic markets will have less financial liquidity available to fund new investment projects. the negative effects of outward fdi on domestic investment would be strong if availability of capital is scarce and capital outflows are financed internally. however, in countries where saving is abundant, the negative impact of outward fdi on domestic investment may be offset or may not be evident.
DATA AND METHODOLOGY
in this study, we have used net ifdi (% gdp), trade openness (%gdp), gross capital formation (gcf), gdp deflator, and gross domestic savings (%gdp). gross domestic savings (savings), export (eX), import (im), gcf and trade openness (open) are measured at current Us$. annual data from 1990 to 2014 are obtained from Unctad fdi database. the starting period of this dataset is determined by the earliest availability date of the data. the sum of eX and im divided by gdp is used as a proxy for trade openness (open). the proxy for di (%gdp) is defined as gcf (% gdp). we are using economic freedom (ef) as a proxy for formal institutions. economic freedom data is taken from fraser institute, economic freedom of the world. in this study, i have used net ifdi (% gdp), gross capital formation (gcf) as percentage of gdp, and trade (% gdp). annual data from 1990 to 2014 are obtained from world development indicators, world bank database. the starting period of this dataset is determined by the earliest availability date of the data. we are using gross capital formation (gcf) as proxy for domestic investment (di). following the previous research studies, this study constructs index of cUltURe by applying principle component analysis (pca) using four basic components trust, respect, obedience and self-determination. we are using cUltURe proxy for informal institutions. data is available in five waves spanning from 1990 to 2014, where single wave reflect average of five years for country's economic culture's value. these components are taken from world values survey (wvs) database and are considered important in shaping human behavior especially economic behavior.
we use the bounds testing approach to co-integration developed by pesaran, shin and smith (2001) to test for the existence of a long-run relationship. this test is based on the autoregressive distributed lag (aRdl) framework. it is used here because pesaran and shin (1999) show that the ordinary least squares (ols) estimators of aRdl parameters are √n-consistent, where n is the sample size and the estimators of the long-run coefficients are super-consistent in small sample sizes. furthermore, this approach can be used irrespective of whether the variables are integrated of I(1), I(0), or mutually co-integrated. many unit root tests are available. in this study, we have used only two of them, the augmented dickey and fuller (1979, 1981) test (adf test) and the test proposed by Kwiatkowski et al. (1992; Kpss test) . the null hypothesis of the adf test is that a series is non-stationary, whereas the null hypothesis of the Kpss test is that a series is stationary. both tests are performed with intercepts and time trends. the number of lags in the adf test is selected based on the schwarz information criterion. the choice of bandwidth parameter in the bartlett kernel based sum-of-covariance estimator in the Kpss test is selected based on the newey-west data-based automatic bandwidth parameter method. the results of the unit root tests are reported in open is expected to have a positive impact on di through technology and knowledge spillover. however, it may also exert a negative impact on di if consumers prefer imported products (ndikumana, 2000) . alabdeli (2005) analyzed the effects of several macroeconomic variables (i.e., exports, investment) on economic growth in 21 developing countries, using time series data from 1960 to 2001. this study concluded that di has a positive and significant relationship with economic growth. frankel (1997) analyzed the impact of economic factors, including investment in the public and private sector, on economic growth in east asian economies. this study concluded that investment is among the most important determinants of economic growth in the long run.
RESULTS
to avoid the problem associated with conflicting results provided by conventional unit root tests-such as those found by dickey and fuller (1979, 1981) and Kwiatkowski, phillips, schmidt and shin (1992) , in this study when these tests are used jointly, we use the aRdl testing approach for co-integration. firstly, we consider only the bivariate long-run relationship between ifdi and di. then, four additional variables (i.e., ef, open, cUltURe and savings) are added as control variables in the model to find long-run relationship between ifdi and di in order to capture country-specific effects. in the bivariate model, the bounds test examines whether a long-run relationship exists in one of the following unrestricted error correction models: in equation (1), the null hypothesis of no co-integration amongst the variables is h 0 : a 1 =a 2 =0 against the alternative hypothesis of h 1 : {a 1 ≠ 0} ᴜ {a 2 ≠ 0}. in equation (2), the null hypothesis of no co-integration amongst the variables is h 0 : b 1 =b 2 =0 against the alternative hypothesis of h 1 : {b 1 ≠ 0} ᴜ {b 2 ≠ 0}. the null hypothesis can be tested with the F-test. the F-test has a non-standard distribution. pesaran et al. (2001) provided the critical values at table ci (iii). at k=1, the critical values bounds are (4.04, 4.78) at the 10% level of significance, (4.94, 5.73) at the 5% level of significance, and (6.84, 7.84) at the 1% level of significance. to minimize the loss of degrees of freedom and to fulfil the assumption of no autocorrelation required by the aRdl test, the value of n corresponding to each equation is increased until the breusch-godfrey lagrange multiplier test is unable to reject the null of no autocorrelation with a lag order 1 at the 5% level of significance. the results of the bounds test are reported in table 2. Note: *, **, and *** indicate statistical significance at the 10%, 5% and 1% levels, respectively. the number of lags was selected based on the schwarz information criteria.
the results in table 2. indicate that we do not reject the null hypothesis of no cointegration at the 1%, 5%, and 10% levels of significance for equations (1) and (2), respectively. therefore, there is no long-run relationship between ifdi and di when either ifdi or di is assigned as the dependent variable. Note: *, **, and *** indicate statistical significance at the 10%, 5%, and 1% levels, respectively. the number in square brackets is the value of n selected based on either equation (1) or equation (2). the number of lags was selected based on schwarz information criteria. ifdi: inward foreign direct investment; di: direct investment.
the results of the short-run granger causality test are reported in table 3. this short-run granger causality test is conducted with an f-test that is based on the null hypothesis that all lagged first differences of independent variable are jointly insignificant. the results in table 3 suggest that ifdi and di do not allow for granger causality in the short run. in the multivariate model, the aRdl test examines whether a long-run relationship exists in one of the following unrestricted vector autoregressive models: in equation (3), the null hypothesis of no co-integration amongst the variables is h 0 : k 1 =k 2 =k 3 =k 4 =k 5 =k6=0 against the alternative hypothesis of h 1 : {k 1 ≠0} ᴜ {k 2 ≠0} ᴜ {k 3 ≠0} ᴜ {k 4 ≠0} ᴜ {k 5 ≠0} ᴜ {k 6 ≠0}. in equation (4), the null hypothesis of no co-integration amongst the variables is h 0 : m 1 =m 2 =m 3 =m 4 =m 5 = m 6= 0 against the alternative hypothesis of h 1 : {m 1 ≠0}ᴜ {m 2 ≠0}ᴜ {m 3 ≠0}ᴜ{m 4 ≠0}ᴜ{m 5 ≠0} ᴜ{m 6 ≠0}. from the table ci(iii) of pesaran et al. (2001) , at k=5 the critical bounds are (2.26,3.35) at the 10% level of significance, (2.62,3.79) at the 5% level of significance, and (3.41,4.68) at the 1% level of significance. similarly, the value of n in each equation is determined by the breusch-godfrey lagrange multiplier test. the results of the bounds test in multivariate model are reported in table 4. Note: *, **, and *** indicate statistical significance at the 10%, 5%, and 1% levels, respectively.
the results in table 4. show that the null hypothesis of no co-integration is rejected at the 1% level for equation (3) and (4). it is clear that with the presence of control variables, there is a long-run relationship between ifdi, di, ef, open, cUltURe and savings, when di or ifdi is assigned as the dependent variable. to obtain the long-run coefficients, the aRdl model is estimated as shown here: the optimal lags of the aRdl model are chosen based on schwarz information criteria. because of small sample size and annual data used in this study, the maximum possible values of u, v, x, y, and z in equation (6) are set at 2. the selected values of u, v, x, y, z and h are 2,2, 1, 2,2, and 2, respectively. the maximum possible values of p, q, s, j, r and g are also set at 2 in equation (5) and selected values of p, q, s, j, r and g are 1,2,1,0,1, and 2, respectively in equation (5) . The reparametrized equation (5) and equation (6) with long-run coefficients is reported in table 5. the statistically significant and negative long-run coefficient of the independent variable (ifdi) indicates that ifdi has negative effects on di (dependent variable) in equation (6). the long-run coefficient of formal institutions (ef) has significant and positive effects on domestic investment (di) but long run coefficient of informal institutions (cUltURe) has insignificant effects on domestic investment (di). Note: *, **, and *** indicate statistical significance at the 10%, 5%, and 1% levels, respectively. t-ratios are given in parentheses.
based on the results of the bounds test in the multivariate framework, the granger causality tests are implemented in the models shown here: ect qt-1 (7) and ect pt-1 (8) are the error correction terms. a significant error correction coefficient indicates that long-run granger causality from the independent to the dependent variables, where long-run granger non-causality is regarded as equivalent. similarly, the breusch-godfrey lagrange multiplier test is again used to determine the value of n in each equation. the results show that there is long run unidirectional causality running from ifdi to di in equation (8) as coefficient of error correction term is negative and insignificant as reported in table 6. Note: *, **, and *** indicate statistical significance at the 10%, 5%, and 1% levels, respectively. t-ratios are given in parentheses.
we have used the approaches of Ram (1988) and Zhang (2001) to determine the sign of the short-run granger causality. the sign of the short-run granger causality from an independent variable to dependent variable is determined by adding up the coefficients of all lagged first differences of the independent variable. the results of the short-run granger causality test are reported in table 7. based on the F-test, we cannot find evidence to support the existence of short-run granger causality between ifdi and di. Note: *, **, and *** indicate statistical significance at the 10%, 5%, and 1% levels, respectively. the number in square brackets is the value of n selected based on either equation (7) or (8). the number of lags is selected based on the schwarz information criteria.
CONCLUDING REMARKS
this paper examined the short-and long-run relationship between ifdi and di with bivariate and multivariate frameworks and analyses relationship between inward fdi and domestic investment in china, using co-integration and granger causality analysis (including bivariate and multivariate granger causality models). we have applied auto-regressive distributed lags (aRdl) technique to derive relationship between inward fdi and domestic investment using time series data for china. the obtained results in the bivariate model conclude that there is no short-and longrun relationship between ifdi and di, using granger causality analysis. bivariate model results can be unreliable due to the omission of important control variables. thus, important control variables are paramount in the model to derive unbiased and reliable findings. siliverstovs and herzer (2006) explain that the results of granger causality tests may not be valid if the model suffers from the omission of important independent variables. however, after controlling for country-specific effects (i.e., with the inclusion of ef, open, cUltURe, savings) in the multivariate frame-work, the results of the multivariate model show that there is positive unidirectional causal relationship from ifdi to di in the long run. in the short-run, di and ifdi do not allow granger causality. it implies that the bivariate framework is miss-specified in terms of omitting important independent variables. here, we analyzed the macroeconomic impact of fdi inflows on di for a strongly emerging chinese economy. from our dataset, we find when fdi inflows increase, di also behaves in similar way, which also strongly aligns with our econometric findings that there is positive, longrun, unidirectional causality running from ifdi to di. our findings instead strongly support that the idea that increased ifdi is the cause of increased di in the long-run.
